Abstract. In recent years, coal tar and natural gas have been used for the production of carbon black. The production process is complicated, the equipment is large, the energy consumption is high, the recovery rate is low, and the price of carbon black is relatively high. The coal-based carbon black is prepared by using raw coal as a raw material to replace tar and natural gas. Raw coal has rich raw material resources, simple preparation process, low investment, and low cost. First of all, the raw coal is pretreated to remove gangue, iron wire, sawdust and other magazines, sorting to get clean coal, then add chemical reagents ultra-fine grinding, and then high-temperature calcining to remove the coal magazine to make it pure carbon material, coal obtained after crushing Carbon black, the resulting coal-based carbon black has a good process properties. The elemental analysis, infrared absorption spectrum test, Zeta potential measurement and transmission electron microscopy test characterization and the existing carbon black species on the market are compared, there is no big difference in performance. It can be confirmed that using raw coal as raw material to prepare coal-based carbon black can meet the technical requirements. To meet the market demand, replace tar and natural gas, no pollution of three wastes, protect the environment, has a high research value.
Introduction
Carbon black is a black, powdered material obtained by incomplete combustion or pyrolysis of hydrocarbons under strictly controlled process conditions [1] . Its composition is mainly elemental carbon, and contains a small amount of oxygen, hydrogen and sulfur. The carbon black particles are approximately spherical and have a particle size of between 10 and 500 µm. As one of the oldest industrial raw materials, carbon black is widely used in the rubber industry as a reinforcing agent and filler. Carbon black is usually produced using coal tar and natural gas [2] . The production process is complicated, the equipment is large, the energy consumption is high, and the recovery rate is low, so the price of carbon black is relatively high. China is the world's top twelve carbon black producer. As the rubber market rebounds from the economic crisis, demand in China's carbon black market is strong [3] . Coal-based carbon black has a simple production process, and bituminous coal or anthracite can be used as raw materials. Raw coal must be pretreated, remove coal gangue, and other impurities, smashing after screening; then add chemicals superfine grinding; then remove the impurities of the raw coal to make it a pure carbon material, the amount of carbon content of 95% to 98%;The processed product can be either powdered or granular. There is no pollution of three wastes in the production process. The new process is designed as a fully automated flow-through operation and all equipment is closed. Computer-controlled operation, quality can be detected at any time. The selection of raw materials, pretreatment and the amount of chemical additives are the main factors that affect the reinforcing properties of coal-based carbon black. Coal-based carbon black is a priority in carbon black substitutes at home and abroad [4] , which has aroused the attention and interest of related domestic industries. Coal is a solid-state carbon black [5] . Its structure is similar to that of an amorphous-quasi-graphite carbon black particle with a diameter of 10 to 100 nm. The diameter of the aggregate can be several hundred nanometers through physical and chemical processing methods. Coal-based carbon black has the advantages of high wear resistance, low density and less pollution [6] , and it has the features of rich raw material resources, simple production process, low investment, and low cost. The United States first developed coal-based carbon black [7] with bituminous coal, with a tensile strength of 18 MPa, and a high wear-resistant carbon black blended with 10% to reduce costs and increase wear resistance. The coal-based carbon black developed in this study has a high specific surface area and is close to N550. Its structure is a network of chain branches with good surface activity and a large number of active sites with chemical bonds. Using a unique processing technology, there are high physical and chemical indicators that can meet the high requirements of the performance of modern rubber products. 
Experiment

Test Materials and Equipment
Structure Characterization
(1)Quantitative analysis of elements: X-ray fluorescence analyzer;
(2)Infrared spectrum: Nicolet Avatar 360 infrared spectrometer, prepared by KBr compression method, the micro sample and KBr powder were evenly mixed in an appropriate proportion and pressed into thin slices, and the scanning wave number ranged from 500 to 4000 cm -1 . 
Development Method
Production of carbon black from coal as a raw material is produced by the direct method. The preparation steps are as follows:
1. The raw coal is divided into three grain-size products of more than 150mm, 150-13mm and less than 13mm by the double layer classification. Less than 13mm grain size coal is directly used as the product, and the larger than 150mm class large coal pieces are crushed to 150mm or less after being inspected by the hand selection, and then enter into the main wash system together with the 150~13mm lump coal, and the hand-selected debris is discarded. The raw coal entering the jig main washing system is advanced 6mm desliming, and the removed less than 6mm coal is decomposed by a curved screen, dewatered after the centrifuge, and then incorporated into the end coal products; the demineralized lump coal is subjected to heavy medium shallow tank sorting. The separated clean coal is removed and dewatered by a fixed sieve at a time. After the second grade of the descaler, it is dehydrated and used as the final clean coal product.
2. Adding chemical reagents such as copper sulfate (potassium sulfate, sodium carbonate, sodium nitrite, and manganese dioxide) to the clean coal, the quality of the chemical reagent is 0. 1% to 5% of the quality of the clean coal, and the mixture is ground for 10 to 15 hours to obtain a pre-reactant;
3. The obtained pre-reactant is added to a high-temperature oxidation furnace, and the amount of oxygen is 3 to 10 times the mass of the pre-reactant, and the reaction is performed at 1000°C to 1500°C for 3 hours. After the reaction is completed, the reaction mixture is rapidly cooled to room temperature, and the high-temperature oxidation furnace is used. The product is crushed by a micron mill to obtain a coal-based carbon black product. Figure 2 . Coal-based carbon black production process.
The Production Process Is as Shown Below
Results and Discussion
The surface composition and structure of carbon black is quite complex, and due to differences in production methods and conditions, various differences in structure can also occur. In this study, the product structure was characterized by elemental analysis, infrared testing, potential testing, and electron microscopy testing to discuss changes in its microstructure and to grasp new technical features.
Elemental Analysis
Elemental analysis was used to determine the elements of coal-based carbon black. The elemental analysis results of the black samples from MCF (Japan Mitsubishi Black), C-base, and Degussa Printexl furnaces are shown in Table 1 .
It can be seen from Table 1 that after the oxidation of MCF by ozone, the mass content of oxygen in the C-base increases from 4. 03% to 9. 51%, indicating that the oxygen-containing groups in the C-base has increased significantly, proving that due to the result of ozone oxidation, the carbon black components and groups have changed, indicating that oxidation is effective. 
Infrared Absorption Spectrum Test
The infrared absorption spectra of C-based coal and IR test results of MCF (Japan Mitsubishi Black), Degussa carbon black (Degussa), and Cabot Co., Ltd. 400R carbon black (Regal) are shown in Figure 2 From the spectrum of Figure 2a , there is a strong broad peak at 3 454cm-1, two small peaks at 3300cm-1 to 2915cm-1, at 1220cm-1, 1085cm-1, and 783cm-1. There are several weak peaks at 731cm-1. It shows that the MCF contains hydroxyl-OH (σ-OH is 3700cm-1~3 200cm-1), carboxyl-COOH (σO-H in the carboxyl group is 3300cm-1~2500cm-1), carbonyl-C=O (σC= O is 2915cm-1~3500cm-1 is obviously enhanced, with 1 627cm-1, 1384cm-1, 1220cm-1, 1085cm-1, 783cm-1, 731cm-1 The peaks at other places also increased significantly, indicating that after the oxidation of MCF by ozone, the number of hydroxyl groups (phenolic hydroxyl groups), carboxyl groups, and carbonyl groups (thiol groups) in the product C coal base increased significantly. Due to the increase of these functional groups, the volatile content of the product is also significantly increased. Due to the increase of these acidic groups, especially the carboxyl group content, the weakly basic MCF (pH=8. 1) is rendered acidic by ozone oxidation to form a C-base. =2. 3). It is these surface groups formed on the surface of the carbon black particles that mainly contain oxygen-containing groups, affecting the physical and chemical properties of the carbon black, increasing the wetting properties, and increasing the surface activity. Comparing Figure b with c and d spectral lines, we can see that the absorption peaks of the three spectral lines coincide with each other, which proves that the organic functional groups contained by C coal base and Germany's Digossa Carbon Black and Cabot Carbon Black are basically the same.
Zeta Potential Measurement
Test conditions: temperature 25. 0°C. As can be seen from Table 2 , the Zeta potentials of various base samples are different, such as 2A, 3A, 4A, 5A, and 6A, which are −31. 6 mV, −4. 9 mV, −25. 3 mV, −13. 4 mV, −20. 8 mV, respectively. The degree of oxidation of each of the base-like carbon blacks is different, and the Zeta potential is not the same. It shows that the conditions of the production process are different, and the electrostatic state of the carbon black particles has changed, which may be related to the aggregation state of the carbon black particles, the surface properties, and the changes in the contained groups. From the actual effect of carbon black for compounding toner, the 3A4, 5A3, and 6A4 are -24. 3mV, -25. 3mV, and -34. 0mV, respectively, and the Zata potential is different, but the application effect is satisfactory; 2A, 4A1, 4A2, The potentials of 6A1, 301, m, m1, m2, 2B, etc. are the same or nearly the same as 6A4, but none of them are suitable for copy toner applications as 6A4. Zeta potential is a factor influencing the performance of carbon black, but due to the strong polarity of magnetic iron powder, resin, etc. when reconstituted with toner, the influence of Zeta potential on the microscopic level is relatively strong, and the potential influence on the carbon black can be almost reached. Suppressed. Therefore, although the Zeta potential of carbon black varies from species to species, Zeta potential can generally not be considered in practical applications.
Transmission Electron Microscope Test
Samples of MCF, C coal base, Digossa carbon black, Cabot carbon black and Japan Mitsubishi Chemical Carbon black were first treated with ultrasonic waves, and the particles were dispersed in water and tested. According to the TEM photograph of Figure 3 , the C-based particles are in a bead shape with little difference in size. The statistical average particle size is 24 nm, which is the same as that of the base sample. Compared with Degussa, Cabot, and Mitsubishi, the C coal base did not show any difference in shape and size. Although the particle sizes of MCF and C complexes are the same, their application effects are quite different. It can be seen that although the particle size is an important indicator, the key is still the surface properties of the particles. Increase the organic groups on the surface of carbon black particles, increase the surface activity of carbon black particles, and enable carbon black particles to fuse with the resin in the toner evenly and effectively, instead of existing in the form of large particles in an aggregate state, and then use charcoal. The role of black particles to improve toner performance. 
Conclusion
The technology of preparing coal-based carbon black from raw coal is easy to operate; the ratio of raw materials for small-scale tests, scale-up tests, and pilot-scale production, preparation methods, process conditions, and equipment design are reasonable and scientific, the process conditions are stable, the cost is reduced, and the production equipment normal, and has a good product performance. The microstructure and technical performance of the C coal base are basically the same as that of the Digasha, Cabot, and Mitsubishi carbon blacks. Through elemental analysis, infrared absorption spectroscopy, Zeta potential and transmission electron microscopy tests, it was proved that the ozone oxidation changed the microstructure of carbon black, and the functional groups such as phenolic hydroxyl groups, carboxyl groups, and carbonyl groups (thiol groups) on the surface of carbon black particles were increased and the ink was increased. Surface properties, volatility, and fluidity of powdered carbon black; although the carbon black particle size is nanometer (24 nm), the surface activity of carbon black is increased, so that the particles can be uniformly distributed in the toner resin, so that Its full use of the role of carbon black particles is still the key to improving toner performance. Therefore, it is practical and feasible to use this process condition to perform ozone oxidation on the furnace carbon black to increase the organic functional groups on the surface of the carbon black particles. C coal-based technical quality meets the requirements and has practical application value.
